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A VIRUS Reference Laboratory supported by a grant from the Northern Ireland
Hospitals Authority was started in the Department of Microbiology, the Queen's
University, in 1957. The aims and purpose of this laboratory are described elsewhere
in this journal (page 47). This first annual report for 1957 also includes the virus
reference work done in the department during 1955 and 1956.
POLIOMYELITIS, ASEPTIC MENINGITIS AND ENCEPHALITIS, 1955, 1956 AND 1957.
Paralytic Poliomyelitis.
The laboratory diagnosis of poliomyelitis has been undertaken in the department
since August, 1955. Our aim has been to receive specimens from all notified
paralytic cases, and in practice, thanks to the co-operation of the physicians, we
have received specimens from over (seems) 95 per cent. of them. Isolation of virus
from a patient's faeces is the most rapid and certain method of diagnosing
poliomyelitis and this technique has been used routinely. In certain cases serological
tests have been done, but these are likely to give equivocal results, are expensive to
perform and do not allow such a rapid diagnosis as virus isolation.
The results of attempted virus isolation from the faces of patients with a
diagnosis of paralytic poliomyelitis from August, 1955, until December, 1957, are
given in the following table:-
YEAR No. OF CASES No. OF POLIO VIRUSES ISOLATED No VIRUS
INVESTIGATED Type I Type II Type III ISOLATED
1955 ... 22 ... 20 ... 1 ... 0 ... 1
(Aug. to Dec.)
1956 ... 25 ... 20 ... 2 ... 0 ... 3
1957 ... 204 ... 174 ... 0 ... 0 ... 30
Aug., 1955-Dec., 1957 ... 251 ... 214 ... 3 ... 0 ... 34
53It should be noted that all three types of poliovirus can be isolated with equal
ease and that serological surveys have indicated that the three types of poliovirus
are about equally common in Northern Ireland, though of course one type may be
found more frequently during any one season in one area.
Type I virus is responsible for the majority of cases of paralytic poliomyelitis
and for the majority of poliomyelitis epidemics throughout the world. Over the past
three years it has been of even greater importance in Northern Ireland than
experience elsewhere might have led us to predict. It is worth noting that the
Salk-type poliomyelitis vaccines in use at the present time contain formalin-killed
virus of all three types. Antigenically the type I component often appears to be the
least effective. Any measures which can be taken to make this the most powerful
component would appear to be both logical and desirable.
ASEPTIC MENINGITIS.
From August, 1955, to December, 1957, specimens were received from .367 cases
of aseptic meningitis. The results of attempted virus isolation from these patients
are tabulated below:
NUMBER OF VIRUSES ISOLATED
YEAR No.OFCASES Poliovirus Type Coxsackie No VIRUS
INVESTIGATED I II III or Echo ISOLATED
1955 ... 24 ... 2 ... 1 ... 2 ... 10 ... 9
(Aug. to Dec.)
1956 ... 40 ... 3 ... 1 ... 1 ... 4 ... 31
1957 ... 303 ... 125 ... 0 ... 0 ... 27 ... 151
Aug., 1955-Dec., 1957 ... 367 ... 130 ... 2 ... 3 ... 41 ... 191
Type I poliomyelitis was isolated from the majority of cases of aseptic meningitis
in 1957, but in all three years a few cases of aseptic meningitis were associated with
Coxsackie and Echo virus infections. These cases have in general been sporadic
and scattered. One small outbreak of aseptic meningitis caused by a Coxsackie
Group B virus occurred in Ballynahinch, Co. Down, in October, 1955.
During the past few years a number of different enteric viruses falling into the
Coxsackie and Echo groups have now been shown in various parts of the world to
be responsible, at times, for cases of aseptic meningitis. Recently typing sera
have become available so that these viruses may be identified. It is hoped that
during 1958 all enteric viruses so far isolated in Northern Ireland will be typed
and that in future they will be identified soon after they are isolated.
In July, 1957, there was an outbreak of aseptic meningitis among adults at
Maghera, Co. Londonderry. This was investigated with the help of Dr. K. W.
Newell of the Department of Social Medicine. Preliminary results show that the
outbreak was not caused by a poliovirus nor by the Coxsackie virus which was
recovered from a few juvenile cases of aseptic meningitis in that part of Northern
Ireland at that time, and that was possibly due to louping ill virus.
54Paired sera of all patients from whom no virus was recovered were tested for
serological evidence of recent infection with mumps virus and also lymphocytic
choriomeningitis virus (L.C.M.) Five cases were found to have been caused by
mumps virus, but none were due to L.C.M. virus.
Louping ill.
Five cases of infection with a virus of the Russian spring-summer/louping ill
group were diagnosed in the laboratory in 1957. Of the five cases, four were
clinically thought to be acute poliomyelitis and one encephalitis. Infection with
viruses of this group may give rise to an illness resembling acute poliomyelitis in
either its parayltic or its non-paralytic form, or it may cause encephalitis. These
findings have been reported in detail elsewhere (Likar and Dane, 1958).
Further research during the next few years will reveal how common human
infections with louping ill virus are in Northern Ireland. This virus may be
responsible for the majority of poliomyelitis-like illnesses among adults in rural
areas.
Virus Encephalitis.
Specimens from a small number of cases of possible virus encephalitis have been
received during the year. A firm laboratory diagnosis was made in two cases. One
was caused by type I poliovirus, one by louping ill virus. The aetiology of
encephalitis in Northern Ireland will be the subject of detailed research in 1958
and it is hoped that physicans will send specimens to the laboratory from all
cases under their care (see pages 50-51).
SPECIAL INVESTIGATIONS.
1. Surveys of poliomnyelitis antibody in population groups in Northern Ireland
have been made. A survey in children from rural and urban areas has been published
elsewhere (Dane, Dick, Connolly, Briggs and McLeod, 1956). The following table
gives the results of similar studies for medical students and for Northern Ireland
Fever Hospital (N.I.F.H.) student nurses
Number with
NUMBER WITH ANTIBODY TO: no Antibody to any of the
NUMBER One Polio- Two Polio- All Three Polio- Three Polio-
EXAMINEr virus Type virus Types virus Types virus Types
Medical Students ... 37 ... 9 ... 17 ... 8 3
Student Nurses ... 33 ... 5 ... 16 ... 11 ... 1
2. The excretion of polioviruses by normal children was studied in March, 1956.
Faecal specimens from approximately fifty children attending nine nursery schools
in the Belfast area were obtained with the help of Dr. W. J. McLeod and his staff.
Type II poliovirus was recovered from two children at different schools and type III
from a child at another school. In addition, three other enteric viruses were isolated
from this group of children.
553. Belfast sewnage was examu'ined during the early months of 1957 for thie presence
of polioviruses and other enteric viruses, but even though sensitive isolation
techniques were employed, no viruses were recovered. Our hope that long-term
examination of sewage might be used in comparing the prevalence of polioviruses
before and after mass vaccination against poliomyelitis had to be abandoned.
4. T7he isolation of poliovirus from the throats and mouths of clinical cases and
their contacts. With the help of Dr. F. F. Kane and Dr. W. J. McLeod, throat swabs
and mouth swabs were obtained from thirty-one cases of type I poliomyelitis and
from seventeen of their home contacts. The relative importance of fecal and oral
excreted virus is still largely unknown and this investigation was done because
there have been few quantitative studies of throat virus and virus in the anterior
part of the mouth. The following table summarizes our findings
Numiiber Nuniiber Titres Number Number
Clinical Numlber with with Ier Graill with Titre froli wvhoi
Diagnosis Exalnined F;ccal Throat of Throat Mouth per Gramii no Virus
Virus Virus Secretion Virus of Saliva Isolated
102.8
Paralytic ... 20 ... 19 ... 9 ... to ... 0 ... ... 0
Poliomyelitis 104.1
102.8
Non-paralytic ... 11 ... 10 ... 3 ... to ... 1 102.8 ... 0
Poliomyelitis 104.8
Family Contacts ... 17 ... Not ... 1 ... 103.6 ... 0 ... ... 16
of Cases Tested
*Virus was found in the anterior part of the mouth in the individual with the highest titre
of virus in the throat.
5. Cerebro-spinal flutids from one hundred patients admitted to the Northern
Ireland Fever Hospital with acute poliomyelitis or asceptic meningitis were
examined. No viruses were isolated from any of the fluids. This investigation was
prompted by repor.s that Coxsackie or Echo viruses may be recovered from the
C.S.F. of some patients with asceptic meningitis. In infections with these viruses
isolation of the virus from the C.S.F. would obviously be of more value in deciding
whether a patient's illness was actually caused by the virus than if it had only
been isolated from faeces.
6. Serological T'ests for naturally-acquired ittmmunity to poliomyelitis. Because the
rate of natural immunisation to poliomyelitis in Northern Ireland is high,
vaccination is obviously unnecessary in many people. While vaccine has been in
short supply we have been testing the antibodies of individuals at special risk
to find out if they were already immune, and therefore did not require vaccination.
Sera from 145 individuals have so far been screened in this manner.
7. The investigation of poliomyelitis in vaccinated indivdutals. Specimens were
received from two children in Belfast suspected of having abortive attacks of
56poliomyelitis shortly after receiving Salk-type vaccine. No evidence was found that
either of these children had had a poliomyelitis infection. There was one case of
paralytic poliomyelitis in a vaccinated girl aged 15 years. She had received a
single dose of Salk vaccine in the U.S.A. in 1956. A case of paralytic poliomyelitis
(in the South of England) following the second dose of Salk-type vaccine was
investigated at the request of a physician. It was not possible to show that the
association between vaccination and the development of paralytic poliomyelitis was
fortuitous.
8. Poliomyelitis in children's wards. In September, a case of paralytic polio-
myelitis occurred in a children's ward in a Belfast hospital. The child, a boy aged
6, had been in hospital about fourteen days before he became paralysed and the
question naturally arose whether other children in the ward were infected. Though
at the time he developed paralysis he was in a large ward with sixteen other
children, he had previously been in a side ward with only two other children. Fiecal
specimens were obtained daily from the children in the ward and all the children
and nurses were tested for naturally acquired immunity to poliomyelitis. Within a
day the only other child who was infected with the virus had been discovered and
isolated. He remained well but continued excreting virus for a few days. No other
child developed a poliovirus infection, and six were found to be already immune to
the poliovirus type which caused the case (type I). Another childl was excreting an
enteric virus which was not a poliovirus. She was also isolated as a precautionary
measure.
Investigation of children's wards at another hospital where a child had been
admitted with poliomyelitis showed a different picture. In the nursery ward faecal
specimens from fourteen children were examined. Two were found to be excreting
type I poliovirus and six were found to be excreting other enteric viruses.
Although these investigations were done to help the physicians in charge of
the wards, it is nevertheless possible to draw some tentative conclusions.
(a) Given conditions where close contact between children in wards can be
prevented and where there are some facilities for isolation of virus excretors, it may
be possible to control the spread of poliovirus in a children's ward.
(b) Given conditions where there is close contact between young children in a
ward, that war(d is likely to become a focus of infection with polioviruses and
other enteric viruses. The majority of these infections will probablv be inapparent
and do no harm, but the potential hazard should be appreciated by physicians. In
particular, it should be stressed that during a poliomyelitis epidemic children who
might have poliomyelitis should not be admitted to an open ward for observation.
Admission to a side ward with barrier nursing until the results of C.S.F. and faecal
examination can be reported, would seem a logical course to adopt if admission to
a general hospital is considered necessary. The case of paralytic poliomelyitis
reportedi above, in fact occurred in a children's ward without warning and not
because of the admission of a child with suspected poliomvelitis, and it was
therefore unavoidable.
57RESPIRATORY VIRUS INFECTIONS.
Influenza.
In 1956 no cases of influenza 'A' were diagnosed, but in November and December
there were two cases each of influenza 'B' and 'C.'
During 1957, 360 serological tests for influenza virus infection were done in
cases of influenza-like illness. The results of these tests are summarized below:-
EV IDENCE OF No EV IDENCE OF
RECENT INFECrION RECENT INFECrION TOTAL
Influenza "A" Virus ... 49 ... 91 ... 140
Influenza "B" Virus ... 0 ... 117 ... 117
Influenza "C" Virus ... 2 ... 101 ... 103
360
One case of influenza 'C' infection was from Ballymena, Co. Antrim, in April
and the other case from Banbridge, Co. Down, in July.
The first reports of "Asian 'flu" (caused by a new antigenic variant of influenza
'A' virus) were received from Singapore in May, 1957. The first serologically
proven case in N. Ireland was from the R.A.F. station at Aldergrove on 12th
September and the first Asian type virus was isolated from a nurse at R.V.H. on
the 14th September. Before this date we had failed to isolate influenza 'A' virus
from any patients in 1957. During September more strains of influenza 'A' (Asian)
virus were recovered from R.A.F. personnel at Aldergrove and Ballykelly, and also
from fatal civilian cases. A total of nine strains were isolated and five of these were
sent to the W.H.O. Influenza Centre in London for comparison with Asian strains
from other countries. The serological evidence of infection with influenza 'A'
(Asian) from patients with influenza-like illnesses is summarized below month by
month for'1957:-
No. TESTED No. POSITIVE
January to August - - - 45 ... 0
September - - - - 71 ... 42
October - - - - 18 ... 7
November - - - - 2 ... 0
December - - - - 4 ... 0
TOTAL - - 140 49
A special study of "Asian 'flu" was made in university students. After the
epidemic a specimen of blood was taken from eighty-three students, and they were
asked to complete a form giving details of the signs and symptoms of any recent
influenza-like illnesses. The object of this investigation was to determine how
many students had been infected with the Asian virus and the nature of the illness
58it produced. Also we wished to know thle proportion of students who had suffered
from influenza-like illnesses during the epiclemic, but who had not in fact been
infected with the "Asian 'flu" virus. The results of this study will be published
elsewhere.
Influenza Vaccine.
When the influenza 'A' epidemic was reported fromn Singapore in May, 1957, it
seemed probable that later in the year the epidemic would spread to the British Isles.
There were conflicting reports from Asia about the severity of the epidemic, but on
the whole the case fatality rate appeared to be low. However, this did not
necessarily meani that the epidemic in the British lsles would be mild, because the
severe influenza epidemic of 1918-1919 was preceded in the summer of 1918 by a
smaller and much less serious one. For this reason, as a precautionary measure,
pilot batches of influenza 'A' (Asian) vaccine were prepared in the laboratory
during July. If the ep,idemic had changed its character and become more severe,
as in 1918-1919, we wished to be in a position to produce vaccine for Northern
Ireland, because the amount available through commercial channels was likely to
be insufficient. Subsequently, when the continuing mild nature of the epidemic
became apparent, we abandoned our plans for vaccine production.
Psittacosis.
Sera from 238 patients were tested against the psittacosis group of viruses. In
only one case was there evidence suggestive of a recent infection.
A preliminary survey of domestic pigeons in Northern Ireland showed that a
high proportion had been infected with psittacosis virus and presumably many of
these birds were latent virus carriers. Ihis situation gives no cause for alarm;
it has been found in other countries and is not associated with a high incidence of
psittacosis in the human population.
'Q' Fever.
Sera from forty-one palients were examuined for complement-fixing antibodies to
Rickettsia burneti (Nine mile strain). ln no instance was evidence of past or recent
infection found. In countries wlhere 'Q' fever is enzootic in domestic animals it is
usual to find evidlence of past infection (C.F. antibodies) in abattoir workers, who,
by the nature of their wvork, are particularly liable to contract this disease or to
suffer from inapparent infections. For this reason sera from sixty-one abattoir
workers were tested for 'Q' fever C.F. antibodies. No positive results were found
and wve consider this to be evidence that infection with R. butrneti is at least
uncommon among domestic animals in Northern Ireland, and perhaps does not
occur at all.
Adenoviruses (Adeno-pharyngeal-conjunctival fever).
Sera from ninety-five patients were tested for recent adenovirus infections. In
only one case was a positive result obtained. Thus, in 1957, adenoviruses appeared
to be an uncommon cause of respiratory tract infections in Northern Ireland.
59SEROLOGICAL I ESTS FOR V/IRUS AND BACTERIAL DISEASES
IN THE POPULATION OF SOCOTRA.
In 1956 an expedition from Oxford University visited the island of Socotra in
the Gulf of Aden. Arrangements were made for the Virus Reference Laboratory to
test blood specimens collected from the inhabitants for evidence of past infection
with certain viruses and bacteria. Ninety-eight serum specimens from adults were
available, but because of storage difficulties in transit not all were suitable for all
the tests planned. The following table summarizes our findings
No. TESTED No. POSITIVE
I- - - - 98 ... 94
Poliovirus 1I- - - - 98 .. 92
III- - - - 98 90
Yellow fever Virus - - - 98 ... 3
West Nile Virus - - - 98 ... 0
Psittacosis Group of Viruses - 62 0..
R. burneti ("Q" Fever) - - 62 0
Weil ox 19 - - 98 1
Feix OX 2 - - - 98 0
FeliX | OX K - - - 98 ... I
Salmonella typhi - - - 98 ... 1
A - - - 98 0.
Salmizonella B - - - 98 0
paratyphi C - - - 98 0
Brucella melitensis - - - 98 0..
Kahn Test (Syphilis or Yaws) - 90 ... 2
The high incidence of infection with all three types of poliovirus suggests that in
contrast the clinical disease is probably rare and will occur only in infants.
Only three individuals had antibody which neutralized yellow fever virus.
Because of the antigenic relationship of yellow fever to a number of other viruses
these results cannot be taken to indicate that yellow fever virus infections occur
among humans on the island.
We wish to acknowledge the very great co-operation which we have received from many
physicians and medical officers of health.
We also wish to thank Mr. Fred Burns, F.I.M.L.T., Senior Laboratory Technician, Depart-
ment of Microbiology, for his valuable help in all aspects of the work of the Virus Reference
Laboratory.
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